Local efficacy of cyclosporine in corneal transplant therapy.
Studies were conducted to evaluate the efficacy of direct injections of cyclosporine (CsA) into the anterior chamber for the prevention of corneal allograft rejection in Dutch Belted rabbits. The mean survival time (MST) of grafts progressively increased from 50 to 89 days as the CsA concentration in the dose was increased from 1 to 10 mg/mL. Injection of 30 microL of 20 mg/mL CsA in olive oil prolonged graft survival to beyond 125 days without any signs of rejection. By comparison, the MST of allografts in control animals which received no therapy was 32 +/- 5 days, and the MST in animals administered a placebo of olive oil only was 31 +/- 4 days. The observed concentration dependence of the MST on CsA concentration is likely related to the time over which the drug delivery rate provides sufficient drug to achieve a therapeutic concentration in the aqueous humor; these studies suggest that the minimum delivery rate to the anterior chamber is between 200 and 325 ng/day. The efficacy of CsA was due to local delivery, and was likely not a systemic effect, because CsA was not detected in the systemic circulation at any time. This indicates that direct delivery of CsA to the eye can be useful in prolonging corneal graft survival, while minimizing systemic side effects. Separate experiments revealed that episodes of advanced rejection could not be reversed by a 30 microL dose of 20 mg/mL CsA to the anterior chamber, indicating the importance of avoiding long periods of subtherapeutic dosing.